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jz Assistant Commissioner for Patents March 1, zouz 

m Washington, DC 20231 



Sir: 



* ■ 

o, 

W The following Preliminary Amendments and Remarks are 



H respectfully submitted in connection with the above-identified 



fy application. 

AMENDMENTS 

IN THE SPECIFICATION: 

Please amend the specification as follows: 

Before line 1, insert —This application is the national 
phase under 35 U.S.C. § 371 of PCT International Application No. 
PCT/JP00/05906 which has an International filing date of 
August 31, 2000, which designated the United States of America.-- 



Docket No. 0020-4963P 
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The specification has been amended to provide a cross- 
reference to the previously filed International Application. 

Entry of the above amendments is earnestly solicited. An 
early and favorable first action on the merits is earnestly 
solicited. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 



Q overpayment to Deposit Account No. 02-2448 for any additional 
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jl fees required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; 



particularly, extension of time fees. 
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DESCRIPTION 

PROCESS FOR PREPARING FLUOR I NE - CONTAIN I NG ELASTOMERIC 
COPOLYMER COMPOSITION 



FIELD OF THE INVENTION 

The present invention relates to a process for 
preparing a fluorine-containing elastomeric copolymer 
composition comprising a fluorine-containing elastomeric 
copolymer (hereinafter referred merely to as a 
*f luororubber" ) and, more particularly, to a process for 
preparing a fluorine-containing elastomeric copolymer 
composition containing a polyhydroxy compound or a salt 
thereof as a vulcanization component, 

RELATED ART 

Fluororubbers obtained from vinylidene fluoride and at 
least one other fluorine-containing monomer have .been used 
in various industries because of excellent heat resistance, 
chemical resistance and oil resistance. It is necessary to 
cure a polymer by vulcanization so as to satisfy the 
properties described above under severe conditions. 

The fluororubber is prepared by copolymerizing a 
monomer using a water-soluble initiator and/or an oil-soluble 
initiator. For example, Japanese Kokoku (Examined) Patent 
Publication No. 56-298 95 and Japanese Kokoku (Examined) 



Patent Publication No. 56-34009 (corresponding to U. S . Patent 
No, 4,141,874) disclose a process for preparing a 
fluororubber by a two-stage polymerization, wherein a 
water-soluble initiator is used in a first stage of the 
polymerization and an oil-soluble initiator is used in a 
second stage of the polymerization. In the second stage of 
the polymerization using the oil-soluble initiator, the 
oil-soluble initiator is homogeneously dispersed by adding 
an emulsifier to a medium. 

The resulting fluororubber is mixed with a vulcanizing 
agent (for example, a polyhydroxy compound) and a 
vulcanization accelerator (for example, a quaternary 
ammonium salt) to give a composition for vulcanization. 

The process for mixing the fluororubber with the 
vulcanizing agent and the vulcanization accelerator is 
roughly classified into a process for coagulating an aqueous 
dispersion of a fluororubber by adding a vulcanizing agent 
and a vulcanization accelerator to the aqueous dispersion, 
and a process of isolating a fluororubber from an aqueous 
dispersion of fluororubber by coagulation, drying the 
fluororubber and kneading the fluororubber with a vulcanizing 
agent and a vulcanization accelerator. 

Japanese Kokoku (Examined) Patent Publication No. 
56-34009 (corresponding to U.S. Patent No. 4,141,874) 
discloses a fluororubber composition obtained by mixing a 



f luororubber with an acid acceptor, an aromatic polyhydroxy 
compound and a specific quaternary ammonium compound and 
kneading the mixture. 

However, the kneading operability is poor and it is 
difficult to homogeneously mix the fluororubber with the 
vulcanizing agent and the vulcanization accelerator. 
Furthermore, the kneading of the fluororubber having high 
viscosity requires large energy. The quaternary ammonium 
compound adsorbs moisture in an atmospheric air because of 
its hygroscopicity and, therefore, it is inferior in handling 
properties . 

Japanese Kokai (Unexamined) Patent Publication No. 
56-147840 discloses a process for preparing a composition for 
vulcanization of a fluororubber, which comprises adding a 
quaternary ammonium compound and/or a quaternary phosphonium 
compound, as a vulcanization accelerator, to an aqueous 
emulsion or an aqueous dispersion of a fluororubber., thereby 
to cause coagulation. According to this process, the 
fluororubber, the vulcanizing agent and the vulcanization 
accelerator can be homogeneously mixed and the efficiency is 
better than that in case of kneading. 

However, because of its hygroscopicity, the quaternary 
ammonium compound tends to be incorporated into the aqueous 
medium during the coagulation from the aqueous dispersion, 
together with the .fluororubber. Therefore, when a 



predetermined amount of the quaternary ammonium compound is 
intended to be incorporated into the fluororubber, at least 
a predetermined amount of the quaternary ammonium compound 
must be added to the aqueous medium and the amount of it to 
be incorporated into the fluororubber is changeable. 

Both of the aqueous fluororubber dispersion and the 
aqueous fluororubber emulsion obtained using an oil-soluble 
initiator contain an emulsifier. However , it is known that 
the action of the quaternary ammonium compound is inhibited 
by the emulsifier. 

W096/17876 (PCT/ JP95/2485) describes that a 
polyhydroxy aromatic compound and a quaternary phosphonium 
salt are incorporated into the fluororubber prepared by a 
two-stage polymerization described above by kneading. 
However, it is known that the action of the quaternary 
phosphonium salt is also inhibited by the emulsifier. 

Japanese Kokoku (Examined) Patent Publication No. 
57-14775 discloses that a fluororubber is kneaded with a solid 
solution of a quaternary ammonium compound and a polyhydroxy 
aromatic compound in order to avoid an influence of the 
hygroscopicity of the quaternary ammonium compound. However, 
according to this process, poor dispersion of the solid 
solution occurs and thus vulcanization physical properties 
of the molded article are not stable. 

Japanese Kokai (Unexamined) Patent Publication No. 



50-22048 discloses a process for preparing a fluorine- 
containing elastomeric copolymer composition, which 
comprises continuously feeding a wetted fluorine-containing 
elastomeric copolymer bulk having a water content of about 
15 to 35% by weight, which is a coagulate of a fluorine- 
containing elastomeric copolymer latex, to a mixing region, 
feeding a vulcanizing agent and a vulcanization accelerator 
in the form of fine powders, and mixing them while maintaining 
the particle size of the fluorine-containing elastomeric 
copolymer bulk* The publication describes with respect to 
this mixing operation that the vulcanizing agent and the 
vulcanization accelerator should be fed to the mixing region 
in the form of fine powders in an aqueous dispersion and that 
the temperature should be maintained at low temperature 
enough to prevent the adverse reaction between the 
fluorine-containing elastomeric copolymer and the curing 
components . or other additives, which are present in the 
mixture. However, the quaternary phosphonium salt as the 
curing component is easily dissolved because of its water 
solubility, so that the quaternary phosphonium salt is 
consumed together with separated water when treated in an 
apparatus such as extruder. Since the mixing operation is 
conducted while maintaining the particle size of the 
fluorine-containing elastomeric copolymer bulk, there is a 
limit in homogeneity of the composition. Furthermore, it is 



difficult to continuously feed a constant amount of a 
fine-powdery solid material and, therefore, a predetermined 
amount of it cannot be incorporated and vulcanization 
physical properties of the molded article are not stable. 

The fluorine-containing elastomeric copolymer 
composition is generally prepared by kneading a f luororubber 
with a vulcanizing agent and a vulcanization accelerator 
using an apparatus such as kneader. However, the kneading 
operation in a kneader requires large energy and charge of 
raw materials into the kneader is hard for an operator. The 
vulcanizing agent and the vulcanization accelerator are 
usually in the form of powders and, therefore, risk to the 
operator in case of charging them into the kneader is 
considered to be a serious problem. 

SUMMARY OF THE INVENTION 

An object of the present invention is to .provide a 
process for preparing a composition for vulcanization of a 
fluororubber in a good efficiency. 

Another object of the present invention is to provide 
a process which makes it possible to obtain a fluororubber 
composition having stable vulcanization physical properties, 
wherein a vulcanizing agent and a vulcanization accelerator 
are homogeneously dispersed in a fluororubber. 

The present invention provides a process for preparing 



a fluorine-containing elastomeric copolymer composition 
comprising a fluorine-containing elastomeric copolymer, a 
vulcanizing agent and a vulcanization accelerator, 

said process comprising the step of coagulating the 
copolymer from an aqueous dispersion of the fluorine- 
containing elastomeric copolymer and drying the resulting 
coagulate of the copolymer while kneading, wherein 

a mixture of mutually soluble components consisting of 
the vulcanizing agent and the vulcanization accelerator is 
added to the coagulate. 

DETAILED DESCRIPTION OF THE INVENTION 

The fluororubber is an elastomeric copolymer of 
vinylidene fluoride and at least one other fluorine- 
containing monomer. Examples of the other fluorine- 
containing monomer include tetraf luoroethylene, 
trif luorochloroethylene, trif luoroethylene, hexaf luoro- 
propylene, pentaf luoropropylene, perf luoro (methyl vinyl 
ether), perf luoro (ethyl vinyl ether), and perf luoro (propyl 
vinyl ether) . 

The aqueous dispersion of the fluororubber may be 
prepared by any of polymerization processes known in the prior 
arts. The process of the present invention can be applied 
to an aqueous dispersion obtained by a two-stage 
polymerization process wherein a water-soluble initiator is 



used in a first stage of the polymerization and an oil-soluble 
initiator is used in a second stage of the polymerization, 
which aqueous dispersion may contain an emulsifier. 

The vulcanizing agent includes, for example, a 
polyhydroxy compound. The polyhydroxy compound used as the 
vulcanizing agent is preferably a polyhydroxy aromatic 
compound. As the polyhydroxy aromatic compound, any of 
compounds known as the vulcanizing agent of the fluororubber 
can be used. Preferred examples thereof include 2,2- 
bis (4-hydroxyphenyl) propane (bisphenol-A) , 2,2-bis (4- 
hydroxyphenyDperfluoropropane (bisphenol-AF) , resorcin, 
1,3, 5- tr ihydroxybenzene , 1,7 -dihydroxynaphthalene , 2,7- 
dihydroxynaphthalene, 1, 6-dihydroxynaphthalene, 4,4'- 
dihydroxydiphenyl , 4,4' -dihydroxys tilbene , 2 , 6-dihydroxy- 
anthracene, hydroquinone, catechol, 2,2-bis (4- 

hydroxyphenyl) butane (bisphenol-B) , 4,4-bis(4- 

hydroxyphenyl) valeric acid, 2, 2-bis (.4-hydroxy- 
phenyl ) tetraf luorodichloropropane , 4,4' -dihydroxy- 
diphenylsulfone, 4, 4' -dihydroxydiphenylketone, tri (4- 
hydroxyphenyl) methane, 3, 3' , 5, 5' -tetrachlorobisphenol-A, 
and 3, 3' , 5, 5' -tetrabromobisphenol-A. Alkali metal salts or 
alkali earth metal salts thereof can also be used. 

The vulcanization accelerator includes, for example, 
an onium compound. Examples of the onium compound include 
an ammonium compound, a phosphonium compound, an oxonium 
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compound, and a sulfonium compound, A quaternary ammonium 
salt and a quaternary phosphonium salt are preferred. 

As the quaternary ammonium salt or quaternary 
phosphonium salt, any of those known as the vulcanization 
accelerator of the fluororubber can be used. Preferred 
examples thereof include: 
quaternary ammonium salts, for example, 

8-methyl-l, 8-diazabicyclo [5. 4 . 0] -7-undecenium chloride, 
-8-methyl-l, 8-diazabicyclo [5.4.0] -7-undecenium iodide, 8- 
methyl-1, 8-diazabicyclo [5.4.0] -7-undecenium hydroxide, 8- 
methyl-1, 8-diazabicyclo [5.4.0] -7-undecenium methyl suf ate, 
8-ethyl-l, 8-diazabicyclo [5.4.0] -7-undecenium bromide, 8- 
propyl-1, 8-diazabicyclo [5.4.0] -7-undecenium bromide, 8- 
dodecyl-1, 8-diazabicyclo [5.4.0] -7-undecenium chloride, 8- 
dodecyl-1, 8-diazabicyclo [5.4.0] -7-undecenium hydroxide, 
8-eicosyl-l, 8-diazabicyclo [ 5 . 4.0] -7-undecenium chloride, 
8-tetracosyl-l, 8-diazabicyclo [5.4.0] -7-undecenium 
chloride, 8-benzyl-l, 8-diazabicyclo [5.4.0] -7-undecenium 
chloride, 8-benzyl-l, 8-diazabicyclo [5.4. 0] -7-undecenium 
hydroxide, 8-phenethyl-l, 8-diazabicyclo [5.4.0] -7- 

undecenium chloride, and 8- (3-phenylpropyl) -1, 8-diaza- 
bicyclo [5 . 4 . 0] -7-undecenium chloride; and 
quaternary phosphonium salts, for example, 
tetrabutylphosphonium chloride, benzyltriphenylphosphonium 
chloride, benzyltrimethylphosphonium chloride, and 



benzyltributylphosphonium chloride . 

In the present invention, a mixture of mutually soluble 
components consisting of the onium compound and the 
polyhydroxy compound or a salt thereof is used. The mixture 
of mutually soluble components is a solid solution or a melt* 

The solid solution can be prepared by a conventional 
method. The solid solution used in the present invention can 
be obtained from the onium compound and the polyhydroxy 
compound or a salt thereof* The respective components may 
be converted into a homogeneous state, for example, by a 
conventional method of mixing both components and melting 
with heating until both components are liquefied to form a 
homogeneous mixture, or melting both components with heating 
under stirring, thereby homogeneously mixing them, and 
cooling the mixture. 

The melt is prepared by heating the onium compound and 
the polyhydroxy compound or a salt thereof, or a solid 
solution thereof to at least the melting point, thereby 
converting into a molten state. 

The amount of both components constituting the mixture 
of mutually soluble components is preferably controlled so 
that the amount of the onium compound is within a range from 
5 to 400 parts by weight, particularly from 10 to 100 parts 
by weight, based on 100 parts by the polyhydroxy compound or 
a salt thereof. 
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The ratio of both components constituting the mixture 
of mutually soluble components may be previously set to a 
proper ratio. Alternatively, a mixture of two mutually 
soluble components in a given ratio is previously prepared 
and the ratio of both components can also be controlled by 
adding the polyhydroxy compound or a salt thereof when using 
the mixture of mutually soluble components . Thus, it is made 
possible to cope with various weight ratios of the onium 
compound to the polyhydroxy compound by only one mixture of 
mutually soluble components. 

At least two mixtures of mutually soluble components 
may be used in combination. For example, a mixture of 
mutually soluble components consisting of a quaternary 
ammonium salt and a polyhydroxy compound can be used in 
combination of a mixture of mutually soluble components 
consisting of a quaternary phosphonium salt and a 
polyhydroxy compound. 

The solid solution may be used in the form of powders 
in order to homogeneously mix with a coagulate of the 
copolymer. The average particle size thereof is preferably 
within a range from 10 /im to 2, 000 jum, more preferably from 
10 ii m to 1, 000 ii m, e.g. 20 jjl m to 300 [i m, particularly 
preferably from 20 jam to 50 /zm. 

The content of the mixture of mutually soluble 
components in the composition for vulcanization is usually 
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within a range from 0.1 to 10 parts by weight, preferably from 
1 to 5 parts by weight, based on 100 parts by weight of the 
fluorine-containing elastomeric copolymer. 

According to the process of the present invention, a 
copolymer is coagulated from an aqueous dispersion and the 
coagulated copolymer is removed from an aqueous medium by a 
conventional method. 

The coagulation operation may be conducted by a 
conventional method. For example, a proper inorganic or 
organic acid {for example, hydrochloric acid, sulfuric acid, 
nitric acid, phosphoric acid, formic acid, acetic acid, 
oxalic acid, etc.) is added to an aqueous dispersion of a 
copolymer. An inorganic or organic coagulating agent, for 
example, aluminum sulfate, magnesium chloride, ammonium 
chloride, potassium alum, polyalkylamine or a salt thereof 
can also be used. An acid and a coagulant may be used in 
combination. 

In the present invention, a mixture of mutually soluble 
components is added to the copolymer coagulate, before, 
during or after the step of drying the copolymer coagulate. 
Then, the copolymer is sufficiently kneaded with the mixture 
of mutually soluble components to obtain a fluororubber 
composition comprising the copolymer and the mixture of 
mutually soluble components. The step of drying the 
coagulate while kneading can be conducted in an extruder . The 
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addition of the mixture of mutually soluble components can 
be conducted by a metering pump in case of the melt, while 
it can be conducted by a metering feeder in case of the solid 
solution. 

The method of adding the mixture of mutually soluble 
components to the copolymer coagulate includes the following 
three embodiments. 

In the first embodiment, the mixture of mutually 
soluble components is added to the coagulate before the step 
of drying the coagulate. Before the step of drying the 
coagulate of the copolymer, the mixture of mutually soluble 
components is continuously fed to the coagulate removed from 
the aqueous dispersion and the resultant mix is dried while 
kneading. The mixture of mutually soluble components is 
preferably a solid solution, particularly preferably a 
powdery solid solution. After the mixture of mutually 
soluble components is added to the wetted copolymer thus 
coagulated immediately before the drying step, the copolymer 
and the mixture of mutually soluble components can be dried 
while melt-kneading. During the coagulate of the copolymer 
is fed in an extruder for the following drying step, the 
mixture of mutually soluble components {melt or solid 
solution) can be continuously fed in the extruder. The 
powdery solid solution can be fed through a hopper of the 
extruder. When sufficient kneading and drying are conducted 
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in the extruder, a kneader, which follows the extruder, is 
not employed* 

In the second embodiment, the mixture of mutually- 
soluble components is added to the coagulate during the step 
of drying the coagulate. The mixture of mutually soluble 
components in a molten state is preferably added to the 
copolymer in a molten state. While melt-kneading the 
copolymer during the drying step in the extruder (for example, 
twin-screw extruder) , the mixture of mutually soluble 
components in a molten state can be added. The mixture of 
mutually soluble components is preferably added in the state 
that the volatile content (for example, water, emulsifier, 
oligomer, etc.) of the coagulate is small (namely, in the 
state that the drying step has nearly been completed) . The 
mixture of mutually soluble components may be added to the 
coagulate whose volatile content (especially water content) 
is at least 0.01% by weight and less than 15% by weight, and 
particularly from 0.05 to 0.5% by weight. The volatile 
content means a weight ratio of the volatile component to the 
whole coagulate. After continuously feeding the copolymer 
coagulate to the drying step, the mixture of mutually soluble 
components maybe continuously fed to the drying step and then 
continuously dried while kneading. One extruder may 
comprises a drying zone where the coagulate is dehydrated and 
dried, and a kneading zone where the dehydrated and dried 
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coagulate is kneaded with the mixture of mutually soluble 
components. As used herein, the term ^dehydration" means 
that water is squeezed out from the coagulate between screws. 
The extruder may be provided with a metering feeder {for 
example, plunger pump) for feeding the mixture of mutually 
soluble components so that a weight ratio of the copolymer 
to the mixture of mutually soluble components in the extruder 
is constant. When sufficient kneading and drying are 
conducted in the extruder, a kneader, which follows the 
extruder, is not employed. 

In the third embodiment, the mixture of mutually 
soluble components is added to the coagulate after the 
completion of drying of the coagulate. The process of the 
present invention further comprises the kneading step after 
the step of drying while kneading, and a melt or a solid 
solution may be added before the kneading step and after the 
completion of the drying step. The drying step and the 
kneading step may be conducted by two extruders, and a first 
extruder in charge of the drying step and a second extruder 
in charge of the kneading step can be used. The second 
extruder may be a surface renewal type kneader. Preferably, 
the first extruder is a twin-screw extruder, while the second 
extruder may be either of a single-screw extruder and a 
twin-screw extruder. A more homogeneous copolymer 
composition can be obtained by arranging a gear pump between 
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the first extruder and the second extruder. 

Depending on the preparation method, the aqueous 
dispersion of the fluorine-containing elastomeric copolymer 
used in the present invention contains an emulsifier, 
particularly when an oil-soluble initiator is used. Since 
the emulsifier is likely to inhibit the action of the 
quaternary ammonium compound, the emulsifying action of the 
emulsifier can be previously lowered by adding an acid before 
the coagulation of the copolymer. 

The acid is preferably added in the amount which makes 
it possible to adjust the pH of the aqueous dispersion to at 
most 2. 

The acid may be either of an inorganic acid and an 
organic acid, and examples of the former include hydrochloric 
acid, sulfuric acid, nitric acid and phosphoric acid, while 
examples of the latter include carboxylic acids such as formic 
acid, acetic acid and oxalic acid. 

Depending on the kind of the compounds used as the 
initiator, the aqueous dispersion sometimes exhibits acidic 
properties. In this case, the aqueous dispersion can be 
neutralized by adding a base before the coagulation of the 
copolymer. 

The base is preferably added in the amount which makes 
it possible to adjust the pH of the aqueous dispersion within 
a range from 7 to 9 . As the base, an amine, ammonia, an alkali 
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metal hydroxide, and an alkali earth metal hydroxide can be 
used- Among these bases, NH 4 OH and Na 2 C0 3 are preferred. 

An additive, which is usually added to the f luororubber 
composition, may be previously added to the aqueous 
dispersion. Examples of the additive, which may be added to 
the aqueous dispersion, include fillers and reinf orcers, such 
as carbon black, clay, diatomaceous earth and talc. If 
necessary, a plasticizer and a colorant can also be added. 

PREFERRED EMBODIMENTS OF THE INVENTION 

The following Examples further illustrate the present 
invention. 
Example 1 

A wet coagulate (containing water in the same amount 
as that of the copolymer) of a fluorine-containing 
elastomeric copolymer having an average particle size of at 
most 5 mm (a copolymer of vinylidene fluoride and 
hexaf luoropropylene in a molar ratio of 78/22, Mooney 
viscosity: ML 1+10 (100°C) = 56) was fed in a twin-screw extruder 
through a metering feeder, A feeding rate of the wet 
coagulate was about 50 kg/hour. The coagulate fed in the 
twin-screw extruder was sent to a dehydration/ drying zone by 
means of the twin-screw extruder, where a large amount of 
moisture was separated and discharged. After removing a 
large amount of moisture, the coagulate was further kneaded 
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using two screws and then converted into a molten state by 
temperature rise due to energy given from a screw axis and 
temperature rise due to heat given from heaters attached to 
barrels . 

The fluorine-containing elastomeric copolymer in the 
molten state was kneaded using two screws and the volatile 
component contained therein (for example, water, an 
emulsif ier and an oligomer) was sucked and discharged through 
a vacuum vent port while repeating renewal of the surface. 
The retention time of the copolymer in the dehydration/drying 
zone was 5 minutes. 

After passing through the dehydration/drying zone, the 
fluorine-containing elastomeric copolymer whose low volatile 
content had been removed (temperature: 185°C, moisture: 0.1%) 
was set to a kneading zone. Immediately before the kneading 
zone, a melt of bisphenol AF (BIS-AF) and DBU-B (8- 
benzyl-l,8-diazabicyclo[5,4,0]-7-undecenium chloride) in a 
weight ratio of 2:0.35 controlled at a temperature of 150°C 
was continuously charged. The fluorine-containing 

elastomeric copolymer and the melt were kneaded at a constant 
ratio (weight ratio of the copolymer to the melt = 100:2.35) . 
After the addition of the melt, the kneading time (namely, 
retention time of the copolymer in the kneading zone) was 1 
minute . A material discharged through a die was a homogeneous 
fluorine-containing elastomeric copolymer composition. 
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To this fluorine-containing elastomeric copolymer 
composition, other additives were sequentially added in the 
amount (parts by weight) shown in Table 1. The mixture was 
kneaded on rolls at room temperature and then allowed to stand 
over one night for maturing. 

After re-kneading, the re-kneaded mixture was charged 
in a mold and subjected to primary vulcanization under 
vulcanization conditions of a temperature of 170°C and a 
pressure of 50 kg/ cm 2 for 10 minutes to produce a sheet and 
an P24 O-ring. The molded sheet and O-ring were demolded from 
the mold and then subjected to secondary vulcanization in an 
oven at a temperature of 230°C for 24 hours. 

With respect to the sheet of the vulcanized 
fluororubber thus obtained, a 100% tensile stress, a tensile 
strength, an elongation and a hardness were measured. With 
respect to the P24 O-ring, a compression set was measured. 
.These physical properties were measured in accordance with 
JIS K 6301. The results are shown in Table 1. 

The dispersibility was evaluated as follows. After 
forming into a 0 . 1 mm thick film in a state of a raw rubber 
(100°C x 5 minutes, or 120 °C x 5 minutes) , the dispersion state 
of the vulcanization components (solid solution, bisphenol 
AF and/or DBU-B) is observed by a magnifying glass (40 times 
magnification) . The case where entirely homogeneous 
dispersion state is observed is rated as *good", whereas the 
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case where the mottled dispersion state is observed is rated 
as *poor" ♦ The results are shown in Table 1, 

The roll processability was evaluated as follows. The 
case where the mixture can be smoothly kneaded without causing 
separation on front and rear rolls for kneading is rated as 
*good" , whereas the case where the mixture can not be smoothly 
kneaded is rated as *poor" . The results are shown in Table 
1. 
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Table 1 



Components 


Fluorine-containing 
elastomeric copolymer 

Melt 

MT carbon black 
Magnesium oxide 
Calcium hydroxide 


100 
2.35 
20 
3 
6 


Dispersifoility of vulcanization component 
Roll processability 


good 
good 


Vulcanization 


Press vulcanization 
Oven vulcanization 


170°C x 10 minutes 
230°C x 24 hours 


Physical 

properties 

at ordinary state 


100% Tensile stress 
[kg/cm 2 ] 

Tensile strength 
[kg /cm 2 ] 

Elongation [%] 

Hardness 

Compression set [%] 
(200°C x 70 hours) 


56 

176 

218 
71.2 
16.6 



Samples of the copolymer composition were collected 
every constant time. As a result, scatter in physical 
properties between the samples of the copolymer composition 
was scarcely observed. 

According to the present invention/ the predetermined 
amounts of a vulcanizing agent and a vulcanization 
accelerator can be incorporated into a fluorine-containing 
elastomeric copolymer, easily and homogeneously, at low 
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energy. Consequently, the amount of the vulcanizing agent 
can be reduced and thus vulcanization physical properties of 
the molded article are improved and made stable. A loss of 
the vulcanization agent and the vulcanization accelerator can 
be reduced even if a fluorine-containing elastomeric 
copolymer having a high water content is treated. 
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CLAIMS 



1. A process for preparing a fluorine-containing 
elastomeric copolymer composition comprising a fluorine- 
containing elastomeric copolymer, a vulcanizing agent and a 
vulcanization accelerator, 

said process comprising the step of coagulating the 
copolymer from an aqueous dispersion of the fluorine- 
containing elastomeric copolymer and drying the resulting 
coagulate of the copolymer while kneading, wherein 

a mixture of mutually soluble components consisting of 
the vulcanizing agent and the vulcanization accelerator is 
added to the coagulate. 

2. The process according to claim 1, wherein the 
vulcanizing agent is a polyhydroxy compound or a salt thereof 
and the vulcanization accelerator is an onium compound. 

3. The process according to claim 1, wherein the mixture 
of mutually soluble components is a solid solution or a melt. 

4 . The process according to claim 1, wherein the mixture 
of mutually soluble components in a molten state is kneaded 
with the coagulate of the fluorine-containing elastomeric 
copolymer in a molten state. 

5. The process according to claim 1, wherein the step 
of drying the coagulate while kneading is conducted in an 
extruder. 
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6. The process according to claim 1, wherein a melt or 
a solid solution of the vulcanizing agent and the 
vulcanization accelerator is added to the coagulate during 
the step of drying the coagulate. 

7. The process according to claim 1, further comprising 
a kneading step after the step of drying while kneading, 
wherein a melt or a solid solution of the vulcanizing agent 
and the vulcanization accelerator is added after the 
completion of the drying step and before the kneading step. 

8. The process according to claim 7, wherein the drying 
step and the kneading step are conducted by two extruders and 
a first extruder in charge of the drying step and a second 
extruder in charge of the kneading step are used. 

9. The process according to claim 7, wherein the first 
extruder is a twin-screw extruder. 

10. The process according to claim 1, wherein a solid 
solution of the vulcanizing agent and the vulcanization 
accelerator is added to the coagulate before the step of 
drying while kneading. 

11. The process according to claim 1, wherein the 
vulcanization accelerator is an onium compound and the onium 
compound is at least one quaternary salt selected from the 
group consisting of a quaternary ammonium salt and a 
quaternary phosphonium salt. 

12. The process according to claim 11, wherein the 



24 



quaternary ammonium salt is 8-benzyl-l , 8-diazabicyclo- 
.[5.4.0] -7-undecenium chloride and the polyhydroxy compound 
is 2, 2-bis (4-hydroxyphenyl) perf luoropropane . 

13. The process according to claim 11, wherein the 
quaternary phosphonium salt is benzyltriphenylphosphonium 
chloride and the polyhydroxy compound is 2, 2-bis (4- 
hydroxyphenyl ) per f luoropropane . 

14. The process according to claim 1, wherein the 
mixture of mutually soluble components is at least one 
selected from the group consisting of a mixture of mutually 
soluble components consisting of a quaternary ammonium salt 
and a polyhydroxy compound, a mixture of mutually soluble 
components consisting of a quaternary ammonium salt and a 
salt of a polyhydroxy compound, a mixture of mutually soluble 
components consisting of a quaternary phosphonium salt and 
a polyhydroxy compound, and a mixture of mutually soluble 
components consisting of a quaternary phosphonium salt and 
a salt of a polyhydroxy compound. 

15. The process according to claim 1, wherein the 
vulcanizing agent is also added in case of adding the mixture 
of mutually soluble components so that the vulcanizing agent 
and the vulcanization accelerator are incorporated in a 
predetermined ratio. 
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ABSTRACT 

A process for preparing a fluorine-containing 
elastomeric copolymer composition comprising a fluorine- 
containing elastomeric copolymer, a vulcanizing agent and a 
vulcanization accelerator, said process comprising the step 
of coagulating the copolymer from an aqueous dispersion of 

61 the fluorine-containing elastomeric copolymer and drying the 

Is 3 

01 resulting coagulate of the copolymer while kneading, wherein 

4% 

a mixture of mutually soluble components consisting of the 
vulcanizing agent and the vulcanization accelerator is added 
to the coagulate , can give a fluororubber composition having 
'53- stable vulcanization physical properties, wherein the 

O vulcanizing agent and the vulcanization accelerator are 

m 

homogeneously dispersed in the fluororubber. 



26 



PLEASE NOTE: 
YOUMUST 
COMPLETE THE 
FOLLOWING 



Insert Title: 

Fill in Appropriate 
Information. » 
For Use Without 
Specification 
Attached: 



a. 

si 

# 

m 
$« . 




, \ - V- Jcl Attorney Docket No. 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 0020-4963P 

P.O. Box 747 -Falls Church, Virginia 22040-0747 
Telephone: (703) 205-8000 • Facsimile: (703) 205-8050 

COMBINED DECLARATION AND POWER OF ATTORNEY 
FOR PATENT AND DESIGN APPLICATIONS 

As a below named inventor, I hereby declare that: my residence, post office address and citizenship are as stated next to my 
name: that I verily believe that I am the original, first and sole inventor (if only one inventor is named below) or an original, 
" first and joint inventor Of plural inventors are named below) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled; * 

PROCESS FOR PREPARING FLUORINE-CONTAINING ELASTOMERIC * 

COPOLYMER COMPOSITION m ^ 

the specification of which is attached hereto. If not attached hereto, 
the specification was filed on . 



-as 



United States Application Number, 
"and amended on . 



the specification was filed on August 31, 2000 



International Application Number PCT/JPO O / 05906 
amended under PCT Article 19 on 



. Of applicable) and/or 

as PCT 

; and was 



. Of applicable) 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. . , „. _ m , . _ rt „ - , _ 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of Federal 
Regulations, §1.56. , 

I do not know and do not believe the same was ever known or used in the United States of America before my or our 
invention thereof or patented or described in any printed publication in any country before my or our invention thereof or 
more than one year prior to this application, that the same was not in public use or on sale in the United States of America 
more than one year prior to this application, that the invention has not been patented or made the subject of an inventor's 



-J application L~ r — ~„ — — . — ~~ ~ ™ - — — • — — - , - 

States of America prior to this application by me or my legal representatives or assigns, except as follows* 

I hereby claim foreign priority benefits under Title 35, United States Code, f 119(a>(d) of any foreign application® for 
patent or inventor's certificate listed below and have also identified below any foreign application for patent or inventors 
certificate having a filin g date before that of the application on which priority is claimed: 



Prior Foreign Applications) 



Priority Claimed 



247332/1999 


Japan 


Sep./1/1999 


m 


□ 


(Number) 


(Country) 


(Month/Day/Year Filed) 


'. Yes 


No 








□ 


□ 


(Number) 


(Country) 


(Month/Day/Year Filed) 


Yes 


No 








□ 


□ 


(Number) 


(Country) 


(Month/Day/Year Filed) 


Yes 


No 








□ 


□ 


(Number) 


(Country) 


(Month/Day/Year Filed) 


Yes 


No 



I hereby claim the benefit under Title 35, United States Code, § 119(e) of any United States provisional applications® listed 
below. 



Insert Provisional 
. Applications): 
(if any) 



Insert Requested 
Information: 
Of appropriate) 



Insert Prior VS. 

Application^): 

Ofany) 



Pas* l of 2 

OUv. 01/22/0 1) 



(Application Number) 



(Filing Date) 



(Application Number) (Filing Date) 

All Foreign Applications, if any, for any Patent or Inventor's Certificate Filed More than 12 Months (6 Months for Designs) 
Prior to the Filing Date of This Application: 

Country Application Number Date of Filing (Jtfonth/Day/Year) 



I hereby claim the benefit under Title 35, United States Code, §120 of any United States and/or PCT apphcafaonfe) listed 
below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States 
and/or PCT application in the manner provided by the first paragraph of Title 35, United States Code, §112, 1 acknowledge 
the duty to disclose information which is material to the patentability as defined in Title 37, Code of Federal .regulations, 
5r f /X TTTzz^z v-i iV A £i: j-*- +t,«. Pfm in fpmnfcional filing date 



the duty to disclose information wnicn is material to tae patentaburcy as aennea in xiue oi, woe *~ 
§1.56 which became available between the filing date of the prior application and the national or PCT international 
of this application. 



(Application Number) 



(Filing Date) 



(Application Number) 



(Filing Date) 



(Status - patented, pending, abandoned) 
(Status - patented, pending, abandoned) 



0020-4963P 

^_ a Attorney Docket No* 

I Hereby appoint the following attorneys to prosecute this application and/or an international application based on this 
application and to transact all business in the Patent and Trademark Office connected therewith and in connection with the 
resulting patent based on instructions received from the entity who first sent the application papers to the attorneys 
identified below, unless the inventor(s) or assignee provide^said attorneys with a written notice to the contrary: 



Raymond C. Stewart 
Joseph A. Kolasch 
Bernard L. Sweeney 
Charles Gorenstein 
Leonard R. Svensson 
Andrew D. Meikle 
Joe McKinney Muncy 
John W.Bailey 
GaryD.Yacura 
MarkJ.Nuell 



(Reg. No. 21,066) 
(Reg. No. 22,463) 
(Reg. No. 24,448) 
(Reg. No. 29,271) 
(Reg. No. 30,330) 
(Reg. No. 32,868) 
(Reg. No. 32,334) 
(Reg. No. 32,881) 
(Reg. No. 35,416) 
(Reg. No. 36,623) 



Terrell C. Birch 
James MSlattery 
Michael K. Mutter 
Gerald M. Murphy, Jr. 
Terry I* Clark 
Marc S. Weiner 
Donald J. Daley - 
John A. Castellano 
Thomas S. Auchterlonie 



(Reg. No. 19,382) 
(Reg. No, 28,380) 
OReg. No. 29,680) 
(Reg. No. 28,977) 
(Reg. No. 32,644) 
(Reg. No. 32,181) 
(Reg. No. 34,313) 
(Reg. No. 35,094) 
(Reg. No. 37,275 



Send Correspondence to: 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
P.O. Box 747 • Falls Church, Virginia 22040-0747 
Telephone: (703) 205-8000 • Facsimile: (703) 205-8050 



or 



Customer 




roupusx 

30M&&ETE 

IHBW. 

?OL^5WJNG: 




Full Sftffcii* of Second 
Invtfltor.tr any: 



I hereby declare that all statements made herein of ray own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that wilful 
false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 



Full Nam* of Third 
Inventor, if *njr: 



FttU N*m« of Fourth 
Inventor, if tnj: 



'ft 



Par* 2 of 2 
<R«v. 01/22/0 1) 




NAME/FAMILY NAME 
uya HIGUCHI 



INVENTOR'S SIGNATURE 



Residence (City, State & Country) 
Settsu-s hi , Osaka , Japan 



itess including Git 



CITIZENSHIP 
Japan 



DATE* 



\ MAILING ADDRESS (Complete Street Address „ ^ 

Ic/oYodogawa Works of DAIKIN 
1-1. 



Nishihitotsuya, Settsu-shi, 



ng'Gity, State & Country) 
INDUSTRIES / LTD., 



STRIES, 
Osaka 566-8585 Japan 



I/SMEW NAME/FAMILY NAME 


INVENTORS SIGNATURE 


DATE* 


fyjeihiro NAKASHIMA 







Residence (City, State & Country) 
: Settsu-shi, Osaka , Japan 



CITIZENSHIP 
Japan 



MAILING ADDRESS (Complete Street Address including Cityj State & Country) 
tc/o Yodogawa Works of DAIKIN INDUSTRIES, LTD. , 
ll-l, Nishihitotsuya, Settsu-shi, Osaka 566-8 585 



Japan 



^GIVEN NAME/FAMILY NAME 

futaka UETA_ 

l~Residence (CiCyTState & Country) ^ 

Settsu-shi, Osaka, Japan 



INVENTOR'S SIGNATURE 



V 



DATE* 



CITIZENSHIP 
Japan 



MAKING ADDMJSSiees^ieiS Street Address Including Oity, State & Country) 
c/o Yodogawa Works of DAIKIN INDUSTRIES, LTD., 
1-1, Nishihitotsuya, S ettsu-shi, O saka 566-8585 



Japan 



GIVEN NAME/FAMILY NAME 
Satoshi KOMATSU 
residence (City, State & Country) 



Settsu-shi, Osaka, Japa 



INVENTORS SIGNAL 




c/o Yodogawa Works 
1-1, Nishihitotsuya, 




DATE* 



CITIZENSHIP 
Japan 



G ADDRESS (0>mplete Street Address including City, State & Country) 

" Of DAIKIN INDUSTRIES, LTD., 



Settsu-shi, Osaka 566-85.85 Japan 



*D ATE OF SIGNATURE 



